In this paper we present the results of a study of the spatial distribution and asymmetry of solar However, activity on the southern hemisphere has been dominant since 1999. Our statistical study shows that the N-S asymmetry is more significant then the E-W asymmetry.
INTRODUCTION
Long term observations of various solar activity phenomena indicate that their occurrence in the northern and southern (as well as eastern and western) hemispheres on the solar disk are not uniform, with more events occurring in one or the other hemisphere during certain period of time. This phenomenon is referred to as asymmetry. The north-south (N-S) and east-west (E-W) distribution and asymmetries, of several solar activity phenomena such as flares, filaments, magnetic flux, relative sunspot numbers, coronal mass ejections (CMEs) and sunspot areas have been investigated by various authors (Maunder, 1904; Howard, 1974; Knoška, 1985; Verma, 1987; Vizoso and Ballester 1987; Verma, 1993; Oliver and Ballester, 1994; Verma, 2000a; Verma, 2000b; Temmer et al., 2001; Joshi and Pant 2005; Gao, Li, and Zhong, 2007) . Much work has been done to study the distribution and asymmetry since Maunder (1904) , observed and presented the N-S asymmetry of sunspots during the period 1874 -1902 . Verma (2000b investigated the N-S and E-W distribution and asymmetries of the solar active prominences (SAP) events for the whole disk for the period 1957-1998 in considerable details. Many authors paid particular attention to the asymmetry of the photospheric features (sunspot relative number, sunspot area, magnetic classes of sunspots etc.) and their relation to the phase of the 11-year solar cycle (SC). Vizoso and Ballester (1987) presented the results of a study of the N-S asymmetry in sudden disappearances of solar prominences (SDP) during solar cycle 18-21. The asymmetries of all solar active features on the entire solar atmosphere were also studied. Verma (1987) studied the N-S asymmetry for major flares, type II radio bursts, white light flares, gamma ray bursts and hard X-ray bursts. Brajša et al. (2005) analysed spatial distribution and N-S asymmetry of coronal bright points from mid 1998 to mid 1999.
Some of the authors (Carbonell, Oliver, and Ballester, 1993; Li, Schmieder, and Li, 1998; Ataç and Özgüç, 2001 ) demonstrated that the N-S asymmetry has high statistical significance. The E-W asymmetry of solar phenomena also has been studied by various authors (Letfus, 1960; Letfus and Růžičková-Topolvá, 1980; Joshi, 1995) and existence of a small asymmetry has been reported. This means that the non-uniformity of the solar activity (N-S asymmetry in particular) is a real feature and cannot be due to random fluctuations generated from a binomial or uniform distribution of probability between hemispheres. Other authors tried to find a periodicity in this distribution. First, an 11-12 year periodicity was inferred, but whether or not it is related to the classical sunspot cycle is still controversial. Nevertheless most of them calculated that the asymmetry is not in phase with the 11-years SC (Garcia, 1990; Vizoso and Ballester, 1990; Temmer et al., 2001) . Long term periods were also suggested; 8 SCs (Vizoso and Ballester, 1990; Ataç and Özgüç, 1996) and even 12 SCs (Verma, 1992; Li et al., 2002) . Based on such studies the asymmetry of the solar activity in the SC 23 should favour the southern hemisphere.
In the present paper we investigate the spatial distribution and asymmetry of SAP for the period 1996 -2007 . In Section 2 we present the observational data and analysis. In Section 3 the latitudinal distributions and N-S asymmetry are discussed. In Section 4 the longitudinal distributions and E-W asymmetry are discussed. Our approach consists of examining the ascending, maximum and descending phase of SC 23. In Section 5 we have presented the comparison between SC 20, 21, 22, and 23 and in the final section (6) results and discussions have been presented.
OBSERVATION DATA AND ANALYSIS
The data used in the present study have been collected from National Geophysical Data Center's In Figure 1 , the monthly number of SAP, monthly number of G1 and G2 and monthly mean sunspot number (SN) during the period of our investigation have been plotted. This figure i is the importance coefficient of the flare and t is the duration of the flare in minutes (Kleczek, 1952 From Figure 1 we can see that the variation of Q, SF and SN is similar but different from the SAP as well as for G1 and G2. During the ascending phase of SC 23, SAP, G1 and G2 are maximum in number, but other phenomena i.e. SF and SN are minimum in number. However, after 1999 this contrasting appearance (in SAP and SF, SN) is not exhibited. During the year 1996 and beyond 1998 G1 shows similar variation as SAP, while G2 shows a similar behavior all along as that of SAP barring the peak height before 1997. Figure 1 shows peaks during the maximum phase (2000) (2001) of the SC under investigation.
STATISTICAL ANALYSIS
To specify the statistical significance of the N-S and E-W asymmetry indices, we followed Letfus (1960) and Letfus and Růžičkoυá-Topoloυá (1980 by using the formula
The dispersion of the N-S and E-W asymmetry of a random distribution of flares is given by (4) and (5) given below respectively. (Joshi, 1995; Temmer et al., 2001; Joshi and Joshi, 2004) .
LATITUDINAL DISTRIBUTION AND N-S ASYMMETRY
The SAP data obtained from NGDC were analyzed to understand the N-S distribution and N-S asymmetry. In Table 3 we have shown the yearly number of SAP events at an interval of 10° in the northern and southern hemispheres. Column 12 of Table 3 gives the total number of SAP in northern and southern hemispheres. In Figure 2 
LONGITUDINAL DISTRIBUTION AND E-W ASYMMETRY
The data downloaded from NGDC have also been used to study the E-W distribution of SAP as well as G1 and G2 data for the period 1996-2007. In Table 4 
COMPARISION AMONG SOLAR CYCLE 20, 21, 22 AND 23
Verma (2000b) has calculated the yearly number of the SAP events in the interval of 10° latitude for northern and southern hemispheres as well as for the eastern and western hemispheres respectively from 1957 to 1998. In Tables 5 and 6 significance with p ≥ 99.5% whereas 10 and 6 out of 45 turn out to be significant and statistically insignificant respectively. In Figure 4 , we have also plotted the N-S asymmetry in the SDP for the period 1947 -1985 (Vizoso and Ballester, 1987 by the dotted line.
DISCUSSIONS AND CONCLUSIONS
In the present study the distribution of SAP, G1 and G2 in the northern and southern (as well as eastern and western) hemispheres for SC 23 have been analyzed and the results obtained are as follows:
 From the equator of the Sun, frequency of SAP, G1 and G2 events increases from 1° to 30°
and then decreases from 31° to 90° and the SAP events are maximum between latitudes 21-30° for SC 23 but for the SCs 20, 21 and 22 SAP activity was maximum between 11-20° latitude band on either side of the solar equator.
 From the central meridian of the Sun, the frequency of SAP, G1 and G2 events decreases from 1° to 80° and frequency increases between 81° to 90°. The SAP events are most numerous between 81° to 90° CMD band.
 From the Table 5 and 6 it has been found that the SAP activity during this cycle is low compared to previous four SCs.
 From the statistical analysis it is clear that, N-S asymmetry is more significant than the E-W asymmetry.
On comparing latitudinal distribution during SC 23 (Figure 2(a) ) with four previous SCs (see Figure 3 in Verma, 2000b) it can be seen that SAP events are most prolific in 21-30° different from the previous SCs (11-20°), whereas the CMD distribution (Figure 3(a) ) shows similar behavior (see Figure 1 in Verma, 2000b) . For the SC 23 the SAP events are not uniformly distributed in northern and southern hemispheres. The southern dominance of solar activity during SC 23 has been investigated by several authors by taking different solar activity features i.e. solar flares and CMEs (Joshi, Pant, and Manoharan, 2006; Gao, Li, and Zhong, 2007) .
Similar trend has been found in the present investigation with SAP data. The present study and the study of Ataç and Özgüç (1996) confirm the predictions of Verma (1992) for SC 23.
According to Verma (1992) the N-S asymmetry of solar active phenomena may be southern dominated during SCs 22, 23, and 24 and will be northern dominated during SC 25. Temmer et al. (2001) presented a statistical analysis of Hα flare from 1975 to 1999 and found that there exists a significant N-S asymmetry and slight but significant E-W asymmetry. Similar result has been found in our study also. Tables 3 and 4 show many interesting aspects of SAP distribution (latitude and CMD) with the evolution of SC 23. From Table 3 it is clear that in the ascending phase of the cycle the number of SAP first increases up to 1997 and then decreases from 1998 to the end of the cycle under investigation. In the beginning of the cycle 1-10° latitude produced maximum number of SAP events. In the succeeding years after 1996, most of the SAP were located between 21-30° latitude belt and with the progress of the cycle the number of SAP decreased in lower altitudes. Table 4 shows that in the beginning of the cycle the frequency of SAP was most prolific both in low ( 
